There has been an increase in the prevalence of problem behavior during adolescence over the last decades. Thereby, studies have found that social bonds and relationships as well as school engagement as a form of connectedness play an important protective role. However, less is know whether school engagement is as a potential mediator in the association of social relationships with peers and teachers and conduct problems. The current study examined this interplay in a large non-clinical sample of students (N= 1.088; MAge= 13.7 SD=0.53 at T1; N= 845; Mage = 15.32, SD = .49 at T2) in secondary schools in Brandenburg, Germany. Structural Equation Modeling (SEM) was used to test the mediating effect from school engagement in the association between students' social relationships in early adolescence and conduct problems in middle adolescence. The results show that school engagement function as full mediator in the association of both student-student relationships and teacher-student relationships at T1 and conduct problems at T2. This highlights that fostering school engagement in early adolescence might be an essential starting point for prevention and intervention strategies of conduct problems in middle adolescence.
INTRODUCTION
There has been an increase in the prevalence of problem behavior during adolescence over the last decades, which has also been a national concern since then (Dryfoos 1990; Feldman and Elliot 1990; SimonsMorton et al. 1999) . This is dramatic, because problem behavior is associated with essential negative health and social outcomes such as school failure, school dropout, sexual transmitted diseases, pregnancy early in live, injury and death (Dryfoos 1990; Feldmann and Elliott 1990; Jessor and Jessor 1977; Simsons-Morton et al. 1999) . One form of problem behavior is conduct problems, manifested in cheating behavior, anger, temper and disobedience (Goodman 1997) , which can often lead to delinquency years later (Loeber 1988; Loeber and Dishion 1983) .
It is known that conduct problems and delinquency are negatively linked to social bonds in school context (Cernkovich and Giordano 1992; Liska and Reed 1985) such as teachers and peers, which stands for the way and strength in which students are connected to and invested in their schools (Cernkovich and Giordano 1979; Hierschfield and Gasper 2011; Hirschi 1969; Liska and Reed 1985) . Students who perceive positive social relationships in school show less aggressive behavior, antisocial behavior, delinquency and conduct problems (Bear et al. 2014; Brand et al. 2003; Bru et al. 2002; Hamre et al. 2008; Meehan et al. 2003; Resnick et al. 1997) like bullying (Bear et al. 2014; Gregory et *Address correspondence to these authors at the University of Greifswald, Germany; Tel: +49-(0)3834-863710; Fax: +49-(0)3834-863702; E-mail: diana.raufelder@uni-greifswald.de, alexander.laetsch@uni-greifswald.de al. 2010). In addition, there is a positive relation between positive social relationships and academic initiative or engagement (Bear et al. 2014; Danielsen et al. 2010; Hughes et al. 2008) . The latter can be understood as another form of bonding to school preventing problem behavior (Hawkins et al. 1992; Murray and Greenberg 2001; Werner and Smith 1989) . In contrast, studies have shown that students who are less engaged, perform poorly in school, and feel alienated from school are more likely to show delinquency and school dropout (Hierschfield and Gasper 2011; Simons-Morton et al. 1999) . Students who develop a positive affiliation or bond to peers, teachers or school are more likely to remain academically engaged and are less likely to engage in conduct problems and other antisocial behavior (Hierschfield and Gasper 2011; Simons-Morton et al. 1999) . One social control theory in criminology includes social relations and deviant behavior in one conceptthe social bond theory of Hirschi (1969) . Following Hirschi (1969) , social relationships and bonds (attachment, commitment, involvement and belief) should prevent an individual to act deviant or delinquent. Based on this theory, the component of attachment manifested in positive social relationships with peers and teachers might be essential for students to feel engaged in school and to prevent conduct problems as a potential pre-stage of delinquent behavior (Loeber 1988; Loeber and Dishion 1983) . However, less is known whether behavioral and/or emotional school engagement function as mediators between social relationships with teachers and peers in early adolescence and conduct problems in middle adolescents.
Social Bonds and Conduct Problems
Following Hirschi (1969) , social relationships and bonds should prevent an individual to act deviant or delinquent. In this theory there are four concepts that act preventively: attachment, commitment, involvement and belief. Attachment defines the sensibility of an individual towards others' attitude (Eifler 2002; Hirschi 1969) . A student which is highly attached to others wants them to think positive of themselves. In other words, if a student has a strong attachment to his or her social environment in which deviant behavior is defined negatively, this student won't act deviant to prevent that other think negative. Commitment describes the extend to which individuals have invested in conventional goals. The idea is that individuals which have invested a lot in conventional goals have a lower possibility to act deviant because they don't want to compromise their goals (Eifler 2002; Hirschi 1969) . The concept of investment describes the amount to which an individual is temporally bonded to conventional activities. The idea of investment is, that individuals which spends a huge amount of time in conventional activities do not have time to involve in deviant behavior and acts (Eifler 2002; Hirschi 1969 ). Last but not least belief defines the belief of individuals in the legitimate system of norms and values of a society. If an individual has a strong belief in this system, the possibility that this individual break those will decrease (Eifler 2002; Hirschi 1969) . According to social bond theory, Loukas and colleagues (2009) found that low connectedness to school including poor relationships with peers and teachers predicted high self-reports of conduct problems in the second wave -significant for males and females. Hughes, Cavell and Jackson (1999) have found in a longitudinal study that the quality of teacher-student-relationship predicts students' conduct problems in late childhood. Besides attachment with teachers and peers, school engagement can be understood as social bond as well, implying investment, commitment and belief (Hirschi 1969) .
The Role of School Engagement
Most research on school engagement distinguish between a behavioral, emotional and cognitive dimension (Fredricks et al., 2004; Upadyaya and Salmela-Aro 2013) . Whereas constructs focusing on cognitive engagement are quite similar to those in research on motivation, emotional school engagement refers to students' feelings towards social (e.g., teachers, classmates) and institutional bonds (e.g., school values and rules), and behavioral school engagement describes students' involvement in school activities and participation in the classroom (Fredricks et al. 2004 ) including commitment, investment and belief (Hirschi 1969) . Both emotional and behavioral school engagement have been found to reduce school dropout rates (Fall and Roberts 2012; Fredricks, Blumenfeld, and Paris 2004) and predict high academic achievement for various demographics (e.g. gender, race, ethnicity and socio-economic status) (Estell and Perdue 2013; Finn and Rock 1997) . In addition, a study by Hirschfield and Gasper (2011) has shown that emotional and behavioral school engagement causes decreases in school and general delinquency. In detail, emotional engagement as a form of belief reduces school misconduct to the extent that it helps youth forge strong emotional connections with school actors, especially teachers and similarly engaged peers (Steinberg and Avenevoli 1998) . In line with social bond theory (Hirschi 1969) , behavioral school engagement as a form of commitment, investment and belief reduces the time, energy and will of students to involve in conduct problems and other deviant actions. Furthermore, both the quality of teacher-student relationship and student-student relationship have significant impact on school engagement (see Fredericks et al. 2004; Perdue, Manzeske and Estell 2009; Roorda, Koomen, Spilt, and Oort 2011) . However, until today there is no research examining school engagement as a potential mediator in the association of social relationships with peers and teachers and conduct problems.
Current Study and Hypotheses
The aim of this study is to fill this gap by examine whether teacher-student relationship and studentstudent relationship in early adolescence influences conduct problems in middle adolescence in a nonclinical sample. Moreover, it will be examined whether this relationship is mediated by emotional and/or behavioral school engagement. Following the modus operandi suggested by Baron and Kenney (1986) -we met all preconditions of a mediation analysis: as shown in the introduction, the predictor variables (teacherstudent relationship and student-student relationship) are significantly related to the outcome variable (conduct problems), and the mediating variable (school engagement) is significantly related to both the outcome variable and the predictor variable. Based on the above mentioned theoretical and empirical research approaches, it was hypothesized that (1) emotional school engagement would mediate the associations between teacher-student relationship and student-student relationship and conduct problems. Furthermore, we hypnotized that (2) behavioral school engagement would mediate the associations between teacher-student relationship and student-student relationship and conduct problems.
METHOD

Participants and Procedure
Quantitative questionnaire survey data of 1088 students from 23 public secondary schools -randomly selected out of a pool of 124 secondary schoolslocated in the federal state Brandenburg, Germany build the empirical base of the present study. Five of the participating schools were in the biggest cities of Brandenburg (i.e. Potsdam, Cottbus, Frankfurt Oder, Brandenburg, and Prenzlau) and 18 of the participating schools were in rural areas in order to provide a representative sample. The data were collected in summer and autumn term 2011 (T1) and in spring term 2013 (T2). Initially, the 1088 students were in 8 th grade
(M age = 13.70, SD = 0.53, T1). On T2 the 845 students (22.33% retention rate; sex and age at the first occasion of measurement were no predictors of dropout) were in 9 th grade (M age = 15.32, SD = .49). This study is focused on this particular age group due to the rapid decline observed in early adolescent students' motivation, following the transition to secondary school and continuing throughout the first three years of high school (Harter 1996) , reaching its nadir in grade nine (Eccles, Wigfield, and Schiefele 1998; Watt 2004; Pintrich and Zusho 2001) .
All procedures were in accordance with the ethical standards of the Helsinki Declaration of 1975, revised in 2000 and 2008. Permission to conduct the study was obtained from the Department of Education, Youth and Sports of Brandenburg, as well as from participating parents and students. Schools, parents and students were thoroughly informed about the voluntary nature of their participation, including confidentiality and their right to refuse any answers or withdraw from the study at any time. Data collection occurred in classrooms, which too approximately 2 hours per classroom. In each session, at least two members of the research team were present to clarify any uncertainties relating to items or questions. Students completed the questionnaires by paper and pen.
Measures
The following measures used in this study are wellestablished, validated self-report instruments for German adolescent students. The reported reliability values are based on the current sample.
The quality of the Student-Student Relationship (SSR) was measured with the scale from the Program for International Student Assessment (PISA) (Kunter et al. 2002) , containing six statements such as "In class, everyone only looks out for themselves when it comes to getting good grades" and "You easily become an outsider when you are not doing what the class presumes as right" on a 4-point Likert scale from 1 (strongly disagree) to 4 (strongly agree). All negative items were recoded for the current analyses. The instrument showed an internal reliability of Cronbach's = .70.
The quality of the Teacher-Student Relationship (TSR) was also measured with an instrument from the PISA (Kunter et al. 2002) , containing five statements such as "Most of the teachers treat me fairly" and "When I need additional help, I get it from my teachers", which students should rate on a 4-point Likert scale from 1 (strongly disagree) to 4 (strongly agree). This scale has an internal reliability of = .78.
Conduct Problems was measured with a subscale of the strength and difficulties questionnaire (SDQ) developed by Goodman (1997) . Students described how well the statements of the four items describe their feelings and behavior on a 3-point scale from 1 (do not agree) to 3 (totally agree). The subscale consists statements such as "I get angry and often lose my temper"; "I usually do as I am told"; "I fight a lot"; "I am often accused of lying or cheating" (Goodman, 1997 ). Cronbach's alpha reliability coefficient was .61 at T2. However, Kopp and Lois (2012) argue that the critical value of Chronbach's is >.50, so that parceling is possible.
School Engagement was measured with a twocomponent model based on the work of Skinner, Kindermann, and Furrer (2009) , featuring a behavioral (e.g. positive conduct, effort and participation) and an emotional (e.g. interest, identification, belonging and positive attitude about learning) component (Finn 1993; Marks 2000; Newmann, Wehlage, and Lamborn 1992; Willms 2003) . Both the emotional school engagement (ESE) scale (e.g., 'Class is fun') and the behavioral school engagement (BSE) scale (e.g., 'In class I work as hard as I can') contained a 6-item scale ( = .70 and = .74, respectively). Items were presented as statements and participants answered how well each statement described their feelings or behavior on a 5-point Likert scale that ranged from 1 (strongly disagree) to 5 (strongly agree).
Statistical Analyses
To test our hypotheses, we conducted Structural Equation Modeling (SEM) with mediation analyses in two models. Model A included four latent constructs (TSR at T1, SSR at T1, ESE at T1, conduct problems at T2), as well as Model B included four latent constructs (TSR at T1, SSR at T1, BSE at T1, conduct problems at T2). Model A contained direct effects from TSR and SSR on ESE and conduct problems, as well as from ESE to conduct problems. In addition, indirect effects from TSR and SSR on conduct problems through ESE were included. Model B contained direct effects from TSR and SSR on BSE and conduct problems, as well as from ESE to conduct problems. In addition, indirect effects from TSR and SSR on conduct problems through BSE were included. To assess these indirect effects (mediation) confidence intervals around the estimates (Christ and Schlüter 2012; MacKinnon 2008; Preacher and Hayes 2008) has been constructed. This procedure reduces bias caused by the non-normality in the sampling distribution of indirect effects (Shrout and Bolger 2002) .
All analyses were conducted with the statistics software Mplus, version 7.0 (Muthén and Muthén 1998-2010) and maximum likelihood estimation (MLR) with robust standard errors and chi-square values. To evaluate the goodness of fit of the models the following criteria were employed: Yuan-Bentler scaled 2 , Tucker and Lewis index (TLI), comparative fit index (CFI), root mean square error of approximation (RMSEA) with associated confidence intervals, and standardized root mean square residual (SRMR). The multilevel approach TYPE is COMPLEX in the Mplus syntax was used to correct standard errors and chi-square values for the nested structure of the data (T1: 1088 students in 72 school classes; T2: 845 students in 67 school classes) (MacKinnon 2008) . This multilevel approach corrects for standard error biases created by the nested nature of the data (Asparouhov 2005) . To account for missing data the models were estimated with full information maximum likelihood (FIML). Hence, after carefully considering the advantages and disadvantages of parceling compared to single item based solutions, parcels based on the used items were randomly built. This decision was made due to the present orientation towards using parcels applying Structural Equation Modeling (for a review see Bandalos and Finney 2001) , although it has been controversially discussed (Marsh, Lüdtke, Nagengast, Morin, and Von Davier 2013) , as it may disguise misspecification with item parcels in confirmatory factor analysis models. Nevertheless, the application of parcels has been shown to result in better fitting solutions and less bias in estimates of structural parameters in comparison to item based solutions (Bandalos 2002; Little, Cunningham, Shahar, and Widaman 2002; Nasser and Wisenbaker 2003) . Little, Cunningham, Shahar and Widaman (2002) list various reasons, why working with parcels can be advantageous, such as: (1) spurious correlations may be a result of estimating large numbers of items, (2) specific sources of variance that may not be from primary interest may be shared by a subset of items from a large item pool, (3) stable solutions are less likely to be a result of item-level data. Hence, by applying the technique of parceling, the original large number of items is being reduced, yielding stable solutions by preventing potential spurious correlations and variance sharing. Additionally, in their simulation study, Nasser and Wisenbaker (2003) advise using parcels over item solutions, if the sample size exceeds 100, which is the case in the current study. Subsequently, to test the hypotheses, parcels were built randomly from the items of SSR, TSR, BSE, ESE and conduct problems variables. Building parcels randomly is a common technique in psychological research (Marsh, Hau, Balla, and Grayson 1998; Nasser and Wisenbaker 2003; Prats 1990 ). Subsequently, all items of the measures were transformed randomly into two parcels each. Hence, the six items of SSR and the five TSR items were transformed into two parcels consisting of three and three items (SSR) and two and three items each (TSRT1P1, TSRT1P2, SSRT1P1, SSRT1P2), whereas the four items of the conduct problems subscale were transformed into two parcels consisting of two items each (Conduct Problem Scale: CPT2P1, CPT2P2). West, Finch, and Curran (1995) that skewness values below 2 and kurtosis values below 7 signify a normal distribution the variables of this study can be handle as normal distributed.
RESULTS
Descriptive Statistics and Intercorrelations
The intercorrelation matrix shows positive associations between BSE and TSR (r = .43, p < .001) and SSR (r = .18, p < .001), as well as between ESE and TSR (r= .53, p < .001) and SSR (r = .23, p < .001). Furthermore, high levels of conduct problems at T2 were associated with low levels of BSE (= -.25, p < .001), ESE (r = -.22, p < .001), TSR (r = -.17, p < .001) and SSR at T1 (r = -.13, p < .001). All correlations were significant and supported our initial hypotheses.
Structural Equation Modeling (SEM)
We constructed two Structural Equation Models: Model A included direct paths from perceived TSR and SSR on ESE and conduct problems, as well as from ESE to conduct problems. Furthermore, indirect effects from TSR and SSR on conduct problems through ESE were contained. Model B involves direct effects from TSR and SSR on BSE and conduct problems, as well as from BSE to conduct problems. Besides, indirect effects from TSR and SSR on conduct problems through BSE were included.
Model A (Proposed Mediator: ESE)
The analysis showed a good model fit: ( (14) = 46.32, p <.001; CFI = .98, RMSEA = .05; SRMR = .03).
Direct Effects
The associations between TSR and ESE (B = 0.56, = 0.72, SE = 0.05, p < .001) and SSR and ESE (B = 0.14, = 0.17, SE = 0.04, p < 0.05) were found to be significant. In addition, the direct effect of ESE on conduct problems (B = -0.35, = -0.53, SE = 0.10, p < .001) was highly significant. In contrast, the direct effects of TSR on conduct problems (B = 0.06, = 0.12, SE = 0.06, p > .05) and SSR on conduct problems (B = -0.02, = -0.04, SE = 0.04, p >.05) were not significant.
Indirect Effects
Both indirect effects of TSR (B = -0.19, = -0.38, SE = 0.06, 95% CI [-0.30, -0.10]) and SSR (B = -0.05, = -0.09, SE = 0.02, 95% CI [-0.09, -0.01]) on conduct problems fully mediated by ESE were found to be significant. Overall, the combined effects for this mediation model explained about 21% of the variance of conduct problems (R = 0.21).
Model B (Proposed Mediator: BSE)
SEM revealed a good model fit: (14) = 26.14, p < .001; CFI = .99, RMSEA = .03; SRMR = .02).
Direct Effects
The association between TSR and BSE (B = 0.47, = 0.57, SE = 0.05, p < .001) was found to be significant, whereas the path between SSR and BSE (B = 0.06, = 0.06, SE = 0.05, p > .05) was not significant. However, the direct effect of BSE on conduct problems (B = -0.29, = -0.46, SE = 0.06, p < .001) was significant. In contrast, the associations between conduct problems and both TSR (B = 0.00, = -0.01, SE = 0.03, p > .05) and SSR (B = -0.05, = -0.08, SE = 0.03, p >.05) were not significant.
Indirect Effects
Supporting our hypotheses, we found a significant indirect effect of TSR on conduct problems fully mediated by BSE (B = -0.14, = -0.26, SE = 0.03, 95% CI [-0.19, -0.09] . In contrast and against our hypotheses, SSR and conduct problems were not mediated by BSE (B = -0.02, = -0.03, SE = 0.02, 95% CI [-0.05, 0.01] ). Overall, the combined effects for this mediation model explained about 24% of the variance of conduct problems (R = 0.24). 
DISCUSSION
Based on social bond theory, the present study examined the mediating role of school engagement in the association between students' social relationships in early adolescence and conduct problems in middle adolescence.
In line with our first hypothesis, it was found that ESE fully mediated the association between TSR, SSR and conduct problems. Put simply, ESE drops the effects between TSR and SSR and conduct problems to zero. Students who are emotionally engaged at schools in early adolescence showed less conduct problems in middle adolescence. Therefore, high ESE can be seen as an important preventive factor of conduct problems. This highlights the importance of emotional bonding to teachers and peers (emotional attachment) and school (belief in school system and values and norms of school) and therefore ESE enhanced by social relationships with teachers and peers, as the direct paths in SEM have shown. This finding stands in line with the result found by Estell and Perdue (2013) and Perdue, Manzeske and Estell (2009) that peer support and friendship are positive associated with ESE. Furthermore, this result stands in line with studies, which have shown that bonding to school manifested in (emotional) engagement function as a preventive factor of problem behavior and conduct problems (Hawkins et al. 1992; Murray and Greenberg 2001; Werner and Smith 1989) . In accordance with the findings of Steinberg and Avenevoli (1998) , the results of this study showed that emotional engagement as a form of institutional bond (according to Hirschi's (1969) bond theory manifested in attachment and belief) function as a protective factor of school misconduct.
In line with the second hypothesis, it was found that BSE fully mediated the association between TSR and conduct problems. In other words, BSE drops the relationship between TSR and conduct problems to zero. That means that students with poor social relationship to teachers in early adolescence can be prevented to show conduct problems in middle adolescence through high levels of BSE. As the direct path in the SEM has shown, positive relationships with teachers are positively associated with BSE. This finding supports social bond theory (Hirschi 1969) , such as commitment, investment and belief manifested in BSE function as protective factors of delinquent behavior, such as conduct problems. In contrast, the path between SSR and BSE was not significant. This result also stands in line with Estell and Perdue (2013) , which have shown that peer support has no influence on BSE but ESE. In other words, the current findings provide evidence that students' relationships with teachers are tend to play a more essential role for BSE than relationships with peers.
In contrast to the second hypothesis, BSE does not function as mediator in the association between SSR and conduct problems, as there is no significant direct effect between SSR and conduct problems. This might be due to the fact that peers might have more influence on "stronger" external-motivated deviant or delinquent behavior instead of fostering anger manifested in internal-motivated conduct problems. Future studies are warranted to further examine the role of students' relationship with peers and teachers by differentiating external-motivated (e.g., delinquency) and internalmotivated (e.g., conduct problems) problem behaviors.
Overall, our results extend the findings from Hirschfield and Gasper (2011) , showing that both BSE and ESE in early adolescence not only decrease delinquency, but also conduct problems in middle adolescence. In sum, it may be important to create a participative and trustful environment by fostering students' BSE and ESE, which help to prevent early adolescent students to engage in problem behavior in middle adolescence.
LIMITATIONS, STRENGTH AND FUTURE RESEARCH
When interpreting the current results, some limitations should be considered. First, the results were obtained to German adolescents. Therefore, replication studies with students from other countries and ethnical backgrounds are warranted to allow a generalization of these findings. Furthermore, future studies should examine potential gender differences as research has shown that boys tend to report higher problem behaviors than girls (Caprara et al. 2014; Costello et al. 2006; Petermann and Petermann 2013) . Second, measuring conduct problems in the present study might be limited due to the fact that the items are manly focused on internal-motivated (e.g., anger, disobedience) problem behavior. Therefore, future studies should use additional instruments including external-peermotivated problem behaviors. Furthermore, different forms (e.g., conduct problems, deviant behavior, delinquency) of problem behavior should be distinguished. Third, socially desirable and not necessarily honest responses could have occurred due to he fact that the present study is based on selfreport data. However, following Chan (2009) and Spector (2006) the problems with self-report data can equally occur with non-self-report data as well. Furthermore, the design of the current study predestined the use of self-report data, because: (a) students' perception were in focus, (b) internal states (i.e. anger, temper, disobedience) were explored and (c) information from adolescents are less sensitive for measurement errors in comparison to information from young children who might have more difficulties expressing their internal states. Despite these limitations the current study also has several strengths. The current statistical state of the art analyses conducted in this study is are based on a large sample of adolescent students. Hence, we simultaneously examined both relationships with peers and teachers as well as the emotional and behavioral dimension of school engagement. Overall, the findings provide an essential insight into developmental differences explaining conduct problems in middle adolescence. Thereby, BSE and ESE were identified as potential starting points for prevention and intervention strategies in school context.
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